The concepts P − lim sup and P − lim inf for double sequences were introduced by Patterson in 1999. In this paper, we have studied some new inequalities related to these concepts by using the RH-conservative four-dimensional matrices.
Introduction
A double sequence x = [x jk ] ∞ j,k=0 is said to be convergent to a number l in the Pringsheim sense or P-convergent if for every ε > 0, there exists N ∈ N, the set of natural numbers, such that |x jk − l| < ε whenever j,k > N, [5] . In this case, we write P − limx = l. In what follows, we will write [ Note that a convergent single sequence is also almost convergent but for a double sequence this is not the case, that is, a convergent double sequence need not be almost convergent. However, every bounded convergent double sequence is almost convergent. By f 2 we denote the space of all almost convergent double sequences. A matrix A ∈ ( f 2 ,c ∞ 2 ) reg is said to be strongly regular and the conditions of strong regularity are known [2] .
For any real bounded double sequence x, the concepts l(x) = P − liminf x and L(x) = P − limsupx have been introduced in [4] and also an inequality related to the P − limsup has been studied as follows. 
for all x ∈ 2 ∞ if and only if A is strongly regular and (1.15) holds.
In this paper, we have proved some new inequalities related to the P − limsup by using the RH-conservative matrices.
The main results
Firstly, we need two lemmas, the first can be obtained from [4 
where for any γ ∈ R, γ + = max{0,γ} and γ − = max{−γ,0}.
Proof. Since A is RH-conservative, we have 
which is (2.2).
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Conversely, suppose that (2.2) holds and x ∈ 2 ∞ . Then, for any ε > 0, there exists an 
Since ε is arbitrary, this completes the proof.
In the case Γ(A) > 0 and λ = Γ(A), we have the following result. 
if and only if (2.2) holds and
14) Proof. Suppose that (2.13) holds. Then, since L ast (x) ≤ L(x) and l ast (−x) ≤ −l(x) for all x ∈ 2 ∞ (see [3] ), the necessity of (2.2) follows from Theorem 2. 
2 , the space of all double almost null sequences
This implies the necessity of (2.14). By the same argument one can prove the necessity of (2.15). Conversely, suppose that the conditions (2.2), (2.14), and (2.15) hold. For any given ε > 0, we can find integers p, q ≥ 2 such that which is (2.13), since ε is arbitrary.
In the case Γ(A) > 0 and λ = Γ(A), we have the following. 
